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Insulin regulates the expression of the rate-limiting lipolytic enzyme, ATGL

Insulin
Starvation Sirt1

J.Biol.Chem., 2009, 284,13296-13300

Diabetes, 2010, 59, 775-781
MCB, 2013, 33, 3659-3666 mTORC1 FoxO1 J.Lipid Res., 2011, 52, 1693-1701

J.Biol.Chem., 2015, 290, 17331-17338 \/ /

ATGL

l

Potential links to longevity Lipolysis

1. Calorie restriction

2. Inhibition of IIS
(traced down to Daf-16 and dFoxO)

3. Rapamycin and genetic manipulations
with the mTORC1 pathway

4. Sir2/Sirt1
Boston University Office of the Vice President and Associate Provost for Research EIS?\?EESE
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ATGL-1::GFP expression in C. elegans

Mammals C. elegans
Insulin R DAF-2
- -
FoxO1 DAF-16
! V7
ATGL ATGL-1
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Longevity Longevity

Larval stage 4
200x magnification
450 ms exposure

FUNDING: NIH, ADA With Alla Grishok
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Serum Amyloid A:
An Acute-Phase Protein in Search of Ligands

Olga Gursky
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SAA on acute-phase HDL:
an intrinsically disordered protein hub
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membrane
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A new function for an ancient protein: A “molecular mop”

SAA can also generate lipoproteins de novo by solubilizing lipid
bilayers in a spontaneous energy (ATP)-independent process.

This process is relevant to inflammation and injury when membranes
of dead cells require rapid removal but ABC transporters do not work.

12 SAA, 72 POPC

SAA

=

SAA re-packs lipids into nanopartocles that are taken up by receptors
(CD36, LOX-1, RAGE, etc.) on various cells and used for tissue repair.

broken cell
membrane

The ability of SAA to rapidly clear cell debris probably represents the
primordial function of this ancient acute-phase reactant.
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Mechanisms Driving Inflammation
iIn Human Obesity and
Type 2 Diabetes
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The Definition of “Inflammation” Dynamically
changes during the Development of Type 2 Diabetes
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PBMCs from T2D are more Glycolytic than PBMCs from

40hr
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Leveraging Human Genetic Variation
to Predict the Effect of Plasma Lipids
on Coronary Heart Disease
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Lipid pathways and Coronary Heart Disease (CHD)

Epidemiology Genetics Therapy
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Leveraging Human Genetic Variation to Predict the Effect of
Plasma Lipids on Coronary Heart Disease

* Genetic variation can be leveraged to predict
the effects of biomarkers on disease

* Naturally-occurring null mutations are valuable
in determining the effect of a therapeutic target

Boston University Office of the Vice President and Associate Provost for Research EI\CI?\?ETRSTI;I
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Metabolic Disease:
Knockout Mice for Investigation of Disease
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FRUCTOSE THE ONLY NUTRIENT THAT CAUSES
ENERGY DEPLETION
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Hereditary Fructose Intolerance (HFI)

RNhess

« One of the thousands of a single-gene disorders collectively

termed Inborn Errors of Metabolism — Carbohydrate
metabolism

* |ntake of fructose results liver failure and Death

The aldoB’- mouse

Knockout

-~

.
2% o
. oo

T 'ﬁ".
.

HFI1 Child (3 yo) after 3 wk of no aldoB-- mouse (8 wo) after 1 wk of
fructose 40% fructose exposure

Blocking Fructose Metabolism Prevents Fatty Liver

R T g o Ve T L oot SR AL D TN P
ey T R SRR AL N
o V‘§ F s. ' ." eg ".'" A '_._-."‘:ﬁ“‘& - 5 W
S LRIt G e MY SRR
Acknowledgement: FELE T 05 ST bl Ei
Drs. Rick Johnson s o H , Yl s & o Sty ;»’1)‘._ “:514 &
. % et o NN g LA b 200
& Miguel Lanaspa o 5 it RaPRT AN \1‘\”@.?‘
3 ‘ :-." y e N v '.Z _:‘. b S ey
at Univ. Colo. ' WT: Control f}: %5 R WT: Fructose Fed o =§ khic": Fructose Fed J«ﬂ
Denver Med. Cntr. e s s == - % | 4




Research on Tap: Understanding the Rules of Life: Predicting Phenotype

Obesity and Region Specific Gene
Expression in Brain and Genomics of
Alzheimer’s Disease
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Neuroendocrine Control of Obesity

Obese and Control post
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Alzheimer Disease Sequencing Project ADS

Meta-analysis of 74,046 individuals identifies 11 new susceptibility loci for Alzheimer's disease
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Thomas, M Arfan lkram, Diana Zelenika, Badri N Vardarajan, Yoichiro Kamatani, Chiao-Feng Lin, Amy Gerrish, Helena Schmidt, Brian Kunkle + etal.
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Mechanisms of Neurodegeneration:
Prion and Alzheimer’s Diseases
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PRION DISEASES: Infectious neurological disorders

Creutzfeldt-Jakob
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HARRIS LAB: How do prions and A cause neurodegeneration?
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Molecular and Synaptic Mechanisms
Underlying Neurodevelopmental and
Neurodegenerative Disorders
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How does the brain develop?
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What causes Alzheimer’s disease?
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MicroRNA-Based Biomarkers In
Neurodegenerative Disease

Adam Labadorf

Director, BU Bioinformatics Hub, Bioinformatics Program, and
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Regulation of Emotional States
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Regulation of emotional states

Pathways in the brain that underlie our thoughts and emotions
converge on the same areas:
a way for emotions to influence cognition and action

How do we shift from a calm state, to another state to cope with
an emergency, or to an abnormal state such as a condition of panic?

We recently discovered a specific innervation by a prefrontal pathway
to an inhibitory system in the amygdala, the brain’s emotional center.
The prefrontal pathway can bias the system by contacting

distinct classes of inhibitory neurons to flexibly switch between states.
The switch between states is based on the level of the neurotransmitter
dopamine in the system.

Boston University Office of the Vice President and Associate Provost for Research Eg&igﬁ
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Discerning Disease Mechanism
From Network Maps

Benjamin Wolozin
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RNAseq

TIA1 reduction protects P301S tau mice
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Proteomic analysis of TIA1 and tau in WT and “AD” mouse models
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Gene Expression as an Intermediate
Phenotype in Speech and Language Disorders
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Genes implicated in speech and language disorders
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Neuroanatomical enrichment
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STUTTERING CANDIDATES

GENE PERMUTATION

Bold outlines indicate significant (P < 0.05,

Bonferroni-corrected) enrichment

GENE SET ENRICHMENT

High-confidence
“language genes”
have enhanced
expression in
specific areas of
the neocortex
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